This paper compares the value relevance of IFRS, US GAAP and national GAAP in a specific institutional setting. Using a sample of all listed firms in Germany which have voluntarily adopted IFRS or US GAAP we apply three different valuation models as well as a return model in our analysis. Whereas under IFRS and Germany GAAP book value of equity is relatively more value relevant than net income, we find a different result for US GAAP. Additionally, the results of our study suggest that IFRS accounting produces more value relevant data than HGB and US GAAP. However, the differences in the value relevance of the accounting systems are lower than expected.
Introduction
We investigate whether International Financial Reporting Standards (IFRS) [1] accounting data is associated with higher value relevance than non IFRS data. Using a large sample of firms listed at the German stock exchange we analyse the value relevance of earnings and of book values of equity prepared under IFRS, US GAAP and local German GAAP which are largely promulgated in the German Commercial Code (Handelsgesetzbuch, HGB) and thus are often called HGB. To investigate the ability of the accounting data to measure a company's value, represented by the market price of its stock and its performance represented by its stock return we apply four different models widely used in other value relevance studies. We find that the differences in value relevance between the accounting systems are low. However, IFRS seems to be the most robust accounting system performing well in all models applied, whereas HGB (US GAAP) performs well in the market value models (return model). Overall our results provide evidence that IFRS accounting produces more value relevant data than HGB and US GAAP.
The IFRS have become an accounting system which is now applied all over the world. Since the endorsement of the IFRS by the International Organization of Securities Commission (IOSCO) in May 2000, all major stock exchanges, except these in the USA, have accepted IFRS without reconciliations for a listing. Moreover, according to the IAS regulation (1606/2002/EC) (with a few exceptions [2] ) all publicly traded European companies are required to prepare consolidated accounts under the International Financial Reporting Standards (IFRS) from 2005 on. Other countries outside of the European Union require or at least allow the application of the IFRS (e.g. China or Australia).
The objective of the IFRS is to improve financial reporting by providing decision useful information to investors. To provide evidence on this statement our study investigates the value relevance of accounting data prepared under IFRS and under different accounting systems. Thereby, our study focuses on the German capital market where IFRS, US GAAP and HGB are applied by companies. An advantage of the focus on one capital market is that we control for institutional factors such as regulatory and listing requirements or the enforcement system. In contrast to cross-country studies, these factors cannot bias the findings as they are hold fixed. A limitation of this approach may be that the findings may not be representative for other countries (Barth et al., 2005) . We elected Germany for our study for mainly two reasons. First, Germany is a country where companies had a option to apply IFRS, US GAAP or domestic GAAP providing a unique opportunity to compare these accounting systems. This option was provided by the Capital Raising Act (Kapitalaufnahmeerleichterungsgesetz, KapAEG) from 1998 until 2005 when the application of IFRS became mandatory in Europe. Second, Germany has a specific institutional setting being a bank based financial system where information is mostly provided by internal channels to stakeholder groups and not by the financial statements and where (until 2005) [3] no external enforcement system was in place. In this setting we investigate the research question what impact an adoption of the investororiented accounting systems IFRS and US GAAP has on the on the value relevance of German companies' financial statements.
In contrast to prior studies, we have manually collected the type of the accounting system applied to ensure the quality of this decisive data. Moreover, we recognize that the model applied as well as the type of accounting data used in the analysis are decisive factors in evaluating the value relevance of accounting systems. We therefore add to prior literature by applying several different models to measure and compare the value relevance of the three accounting systems.
The remainder of the paper proceeds as follows. The next section provides a literature review of prior studies. In section 3 the research hypotheses are stated. Section 4 describes our empirical design including sample selection and methodology. In section 5 we present the descriptive statistics and the regression results of our study. The following section provides results from sensitivity analyses. The last section contains conclusions and limitations.
Literature review
Various studies have addressed the impact of the adoption of IFRS or US GAAP. Basically, three type of studies can be distinguished: (1) reconciliation studies, (2) capital market impact studies, and (3) accounting quality studies.
Concerning category (1), Moya and Oliveras (2006) examined the reconciliations of 14 companies of the stock market segment DAX and of two additional chemical and pharmaceutical companies for the period 1994-2001. They find that the impact of the initial adoption of IFRS on the net income and on retained earnings of these companies is statistically significant. The most important adjustments are increases in assets and reductions of provisions (except for pension liabilities). On average the equity increased after the adoption of IFRS, but the effect on net income was less obvious. Beckman et al. (2007) investigated reconciliations of 22 German companies between 1995 and 20002 and find HGB to be more conservative than IFRS or US GAAP in capitalizing and writing-off assets and in recognizing provisions. Additionally, they provide evidence that the reconciling items concerning write-offs and provisions are value relevant. Hung and Subramanyam (2007) The impact of an adoption of IFRS and US GAAP on the capital market is investigated by Leuz and Verrecchia (2000) . Using a sample of 21 German companies they provide evidence that switching to an internationally accepted accounting regime leads to lower bid-ask spreads and higher share turnover but not to a lower share price volatility. Leuz (2003) analysed the information asymmetry of German New Market companies applying IFRS or US GAAP in terms of bid-ask spreads and share turnovers. No significant differences between these two accounting systems was found. Cuijpers and Buijink (2005) included German companies in a cross-country study of the determinants and consequences of a non-local GAAP adoption of European companies. Despite an increase of analyst following they were not able to document a positive effect of the adoption on the cost of capital, stock return volatility or analyst forecast dispersion. Gassen and Sellhorn (2006) find a slight decline in the information asymmetry after the adoption of IFRS measured by bid-ask spreads and percentage of trading days. However, the share price volatility increased significantly after the adoption. Barth et al. (2005) provide only weak evidence that firms face lower cost of capital after having changed from domestic accounting standards to IFRS. In contrast, Daske (2006) fails to confirm the notion that the application of IFRS or US GAAP by German companies entails lower expected costs of capital and even raises these costs during the transition period.
Previous accounting quality studies comparing IFRS, US GAAP and HGB find mixed results. On the one hand Barth et al. (2005) provide evidence for a cross-country sample that adopters of IFRS show an improvement in accounting quality, i.e. more value relevant information, less earnings management, and a more timely loss recognition. In another crosscountry study Barth et al. (2006) find a lower accounting quality in terms of earnings smoothing, timely loss recognition and value relevance for companies applying IFRS than for companies applying US GAAP. For Germany, Bartov et al. (2005) find that accounting earnings based on IFRS are more value relevant for stock returns than HGB, but reveal lower value relevance than US GAAP earnings. On the other hand, Gassen and Sellhorn (2006) To conclude, the results of prior empirical studies on the impact of the IFRS or US GAAP adoption are mixed. Reasons for this might be that cross-country studies are influenced by the different institutional structures in various countries (Ball et al., 2000) . Therefore, we restrict our analyses to one country, i.e. Germany, which enables us to control for countryspecific factors. Moreover, many studies (e.g., Bartov et al., 2005; Hung and Subramanyam, 2007) use rather small samples which might not be representative for the whole population of companies. Hence, in our study we focus on the entire sample of German listed companies. Moreover, we do not only examine the year of adopting the new accounting system like reconciliation studies but also the periods after an adoption. Additional problems of only focusing on adoption years are that the results might be biased because firms preparing for a change of accounting standards might gradually change local standards to avoid reconciling items and that several options concerning the transition to IFRS might impair the results.
Similar to other value relevance studies we assume that investors focus on summary measures book value of equity and net income. Financial statements include much additional information, e.g. the composition of net income or the notes, which investors have public access to and may influence their considerations. However, as a study by the Deutsches Aktieninstitut (2005) shows, these disclosures are largely disregarded by German investors. Unlike other value relevance analyses (e.g. Bartov et al., 2005 ; Gassen and Sellhorn, 2006) we control for the impact of model specification on the results by using several value relevance specifications.
Hypotheses
We test the accounting quality of IFRS in comparison to HGB and US GAAP in terms of value relevance. The primary objective of the IFRS and US GAAP is to provide decision useful information to investors. In contrast, the German accounting system is regarded as stakeholder-oriented, conservative and closely related to tax accounting provisions (Harris et al., 1994; Haller and Walton, 2003; Black and White, 2003; Leuz and Wüstemann, 2004) . Correspondingly, the German accounting system was found to have relatively low value relevance in several studies conducting cross country comparisons of the information content of accounting systems (Alford et al., 1993; Harris et al., 1994) . However, one reason might be that the German institutional system includes features to privately inform key stakeholders about the performance of the company, in particular the stakeholders represented on the supervisory board (for details see Schmidt, 2004; Mintz, 2006) . In such an insider system a substantial amount of information is disseminated via private channels foreclosing the value relevance of data in financial statements (Harris et al., 1994; Leuz and Wüstemann, 2004) . Our study examines the value relevance of different accounting systems in the same institutional framework which could control for these factors.
As value relevance we define the association of accounting data with market prices and with stock returns of companies. Thereby, we presume that a higher accounting quality implies a higher association between the accounting data and the market data. As a value relevance study is always a joint test of accounting data and of the model applied (Ashbaugh and Olsson, 2002) , we use different models to examine and compare the value relevance of the different accounting systems investigated.
In developing our research hypothesis for the value relevance of book value of equity of the different accounting systems we consider the following major differences. The IFRS and US GAAP are more fair value oriented than HGB. For example according to the international accounting standards certain types of financial assets are measured at fair value whereas according to HGB no upward revaluation to fair value is allowed. Under IFRS even certain types of fixed assets (e.g. property, plant, and equipment as well as investment property) can be valued at fair value.
Moreover According to IFRS net income should be less biased by an immediate expensing of value relevant items, e.g. development costs, than under US GAAP and especially under HGB. Moreover, while revenues from construction contracts are recognized by applying the percentage of completion method according to IFRS and US GAAP, under HGB such revenues are basically not recognised before the goods or services have been finished. It could be assumed that revenue recognition according to the percentage of completion method reflects the performance of a company on a more timely basis than the recognition of revenues upon completion of the whole contract. Thus, we expect that the value relevance of net income to be higher under IFRS and US GAAP than under HGB.
We also compare the relative value relevance of book value of equity and net income. Institutional structures in Germany are still more relationshipbased than in other countries focusing more on the long-term performance and the perpetuation of companies than on the maximisation of the year-byyear profit (Black and White, 2003) . Net income only reflects the profit or loss for the last period, whereas book value of equity could be regarded as an indicator of the accumulated wealth of a company. Therefore, we expect that book value of equity is more value relevant than net income. However, it remains unclear if there are differences between the three examined accounting systems in this respect.
Finally, we investigate the combined value relevance of book values of equity and net income for the three accounting systems. Due to the aforementioned reasons and due to the fact, that IFRS and US GAAP in summary are more investor oriented and less influenced by taxes we hypothesize that the combined value relevance of net income with market values is higher for IFRS than for US GAAP and the latter has higher value relevance than HGB.
Empirical design

Data and sample selection
We obtain accounting and stock-return data from Thomson Financial Analytics -Worldscope. Returns are calculated from share price, number of shares and dividend data. The type of accounting system applied (IFRS, US GAAP or HGB) was manually collected from the annual reports of the companies as we found several missing entries or wrong classifications in Worldscope. We check if the summary of accounting policies in the notes of the financial statements and the auditors' opinion state a compliance of the financial statements with IFRS, US GAAP or HGB. The initial sample consists of the firm years of German companies which were publicly listed at least for one year during the period from 1998 to 2004 [4] at a German stock exchange and for which Worldscope provides data. Thus, we include also observations of firms which have been delisted in order to control for survivorship bias. We find 3463 observations with financial statements covering a 12-month period with a full set of accounting and share price and/or return data. To control for outliers, we deleted the top and bottom 1% of observations concerning market value of equity, book value of equity and net income. Moreover, observations with negative book value of equity were deleted. This excludes 312 firm year observations. Additionally, banks, investment and insurance companies as well as other financial institutions (representing 472 observations) are excluded as these companies are subject to specific accounting and reporting requirements. This reduces our sample to 2679 firmyear observations. Table 1 displays the distribution of observations by accounting system, by stock market index, and by year in which the fiscal period ended.
As can be seen from this table the application of IFRS increased from 13 companies in 1998 to 203 in 2004. In contrast, the application of US GAAP decreased after 2002. The major reason for this development is obviously the enactment of the IAS regulation described above.
< Table 1 > To give an overview of the industry sector characteristics of the sample we use the industry classification of Thomson Financial. Thereby, the assignment of companies to 10 industries and 24 industry sectors depends on the product or service mainly provided by the company. Table 2 , panel A shows the sample distribution by industries.
< Table 2 > The distribution shows that IFRS and US GAAP are mainly used by technology companies, whereas for companies in basic industries (i.e. chemicals, forest products, steel, and other basic resources) HGB firmyear observations dominate. We control for these industry biases by using additional three industry and size matched samples for the comparison of the value relevance of the accounting systems (i.e. IFRS vs. HGB, US GAAP vs. HGB, and IFRS vs. US GAAP). Thereby, we match the number of firm-year observations of each industry sector in the samples. We select these firm-year observations in each industry sector class which have market value of common equity closest to each other. The resulting matched samples contain 617 (IFRS vs. HGB), 296 (US GAAP vs. HGB), and 454 (IFRS vs. US GAAP) firm-year observations. Table 2 , panel B depicts the observations of the matched samples by industry. Finally, we improved the control for industry and size effects by using data sets with observations of companies which changed the accounting system during the investigated period. Thereby, the number of firm-years before and after the adoption of IFRS or of US GAAP is matched. For these three adopters` samples (IFRS vs. HGB, US GAAP vs. HGB, IFRS vs. US GAAP) we compare value relevance for the adopting companies in the pre-adoption period to the post-adoption period. The industry distribution of the three adopters data sets is shown in panel C of table 2.
Empirical models
This study applies four models widely used in value relevance studies (e. On the other hand we apply a return model to examine the proportion of stock returns that can be explained by earnings information which is regarded as a measure for the timeliness of an accounting system (Barth et al., 2001 ).
First, we investigate how accounting data, i.e. the summary measures of the income statement (net income [4] ) and of the balance sheet (book value of equity) can explain the price or the market value of a company. It is assumed that the market price of a company is equal to the discounted future cash flows expected by investors and the current accounting data proxy for expected discounted future cash flows (Ashbaugh and Olsson, 2002) . Concerning the valuation properties of accounting data, three major types of models have been used in previous studies (Beaver, 2002) . The earnings capitalization model is an income-only approach and represents company value as the present value of future permanent earnings. To compare the value relevance of the different accounting systems with respect to this model the following equation is estimated:
where for company i and year t MV it is the market value of equity three months after fiscal period end,
 is a term for yearly fixed effects to account for the panel structure of the data and NI it is the net income before extraordinary items and preferred dividends of firm i for the period t. The net income is alternatively measured according to IFRS, US GAAP or HGB.
The focus of the balance sheet-based book value model is on the association between the book value of equity and the market value of a company's equity. This model indicates what proportion of the market value of a company's equity is recognised on the accounts. The following equation is estimated to address this question:
where BVE it is the book value of equity of firm i at the end of period t and the other variables are defined as mentioned above.
To investigate the combined value relevance of earnings and book values we use a model is based on Ohlson (1995). This basic model for studies of value relevance is based on a regression of market value on earnings and book value of equity:
where the variables are defined as mentioned above. Second, we examine how accounting data can explain a company's performance defined as the buy and hold return. Therefore, we use the following return model:
where for company i and year t R it is the buy and hold return during the fiscal period (defined as the change in the market value of equity during this period plus any dividends paid during this period). The variable NI_defl it is defined as NI it but deflated by market value of equity at the beginning of the period.
We run the regressions (1) - (4) for the pooled sample as well as for the matched data set and the adopters data sets separately for the different accounting systems (IFRS, US GAAP, HGB) and compare the adjusted R 2 . To test the differences in the adjusted R 2 we apply the bootstrap method with replacement. Thereby, we derive estimates of standard errors based on 10,000 resamples of the original data. The advantage of this method compared to several other tests is that fewer assumption (e.g. about the distribution of the data) are required. Using bootstrapped standard errors, we are able to test whether the adjusted R 2 of IFRS or US GAAP is significantly higher than that of HGB. Tables 3, 4 , and 5 report descriptive statistics for the variables used in the analysis. The descriptive statistics for the variables in pooled data set are displayed in table 3. As can be seen from the table the mean of the non-deflated net income and of the nondeflated book value of equity is largest for the IFRS sample. Concerning the deflated net income, the mean is approximately equal to 0 for all three samples.
Results
Descriptive statistics
< Table 3 > However, the results of the pooled data set are biased by the different sizes of the samples for the different accounting systems and by the different distributions of size and industry of the firm-year observations in the samples. For example the mean and the standard deviations of the return and the market value data are significantly different between the three samples. To control for these differences, we examine industry and size matched samples. The descriptive statistics for these samples is reported in table 4. As can be seen from the table, the differences in the mean, media and standard deviation of the market data (return and market value of equity) of the three samples are much smaller than in the basic market value and return and sample. Concerning the comparison of HGB and IFRS, the mean of net income and of book value of equity is higher under IFRS, whereas the medians of these data are quite similar. Comparing HGB and US GAAP accounting data no significant differences in the means and medians can be found. Finally, the net income and book value of equity according to IFRS shows a higher mean and median than the data according to US GAAP.
< Table 4 > The descriptive statistics for the adopters data set (table 5) is similar to the descriptive statistics of the matched sample.
< Table 5 >
Regression results
Pooled data set
The regression results for the pooled data set are reported in table 6. Estimating equations (1) - (3) show the highest adjusted R 2 for the HGB sample, followed by the IFRS and the US GAAP sample. The differences between HGB and IFRS are small, but using a Z-test based on bootstrapped standard errors the hypothesis that the adjusted R 2 for the IFRS sample is higher than that for the HGB sample could be rejected with on all conventional significance levels. US GAAP yields especially for the association of book value of equity and market value of equity (equation (2)) a substantially lower adjusted R 2 . Consequently, the hypothesis of a higher value relevance for US GAAP data than for HGB data could be rejected for this model.
Moreover, the coefficient on BVE it is insignificant for the US GAAP sample in equation (3) . Except for the US GAAP sample the adjusted R 2 appears to be higher in equation (2) than in equation (1) indicating that book value of equity is more value relevant than net income. The average intercepts from the yearly fixed effects regressions are statistically different from 0 only for the IFRS sample in the book value model (2) and the combined model (3), which implies that the model is well specified (Ashbaugh and Olsson (2002) ). This implication does neither hold for the HGB nor for the US GAAP sample.
< Table 6 > An estimation of the return model (equations (4)) results in a low adjusted R 2 for all three accounting systems. The coefficient for NI it is significant on the 1 % level for the US GAAP data, but only significant on the 10 % level for the HGB and IFRS data. In contrast to the results from estimating the market value model, the regression of return on net income reveals that the adjusted R 2 for the US GAAP and the IFRS firm-year observations (0.3955 and 0.3146) are substantially greater than that for HGB (0.0754) observations. Overall the results of using the pooled samples provides evidence for a higher value relevance of HGB and IFRS in comparison to US GAAP for the market value model but also for a higher value relevance of US GAAP and IFRS than for HGB for the return model. However, the results from the pooled data set might be biased by industry and size effects. We control for these effects in the matched data set.
Matched data set
We estimated equations (1) - (4) for data sets matched for industry and size of the firms (table 7) . First, we used the IFRS vs. HGB data set with 617 firm-year observations for each sample. The market value models (2) and (3) show no significant differences in the coefficients or in the adjusted R 2 of the HGB and of the IFRS samples. Only for the association of NI it with the market value of equity (model (1)) we were able to reject the hypothesis that IFRS is more value relevant than HGB. We find that for IFRS data book value of equity is more important than net income in estimating market values. For HGB no significant difference exists between the adjusted R 2 of a regression of market value of equity on these variables. Using the return equation for the comparison of HGB and IFRS confirms the result of the pooled samples above. We find a higher adjusted R 2 for the IFRS sample than for the HGB sample. However, for both accounting systems the coefficient of net income is not significant (IFRS) or only significant on the 10 % level (HGB).
< Table 7 > Second, we estimate the equations (1) -(3) and (4) for the US GAAP vs. HGB matched data set comprising 296 observations for each accounting system. Concerning the market value models, regressions based on US GAAP data reveal lower adjusted R 2 than regressions based on HGB data. Hence, the hypothesis that US GAAP is more value relevant than HGB for these models could be rejected for equations (1) -(3) . The coefficient of the average intercept is significant on a lower level in models (2) and (3) for US GAAP than for HGB and in the combined model (3) the coefficient of book value of equity for US GAAP data is not statistically different from 0. However, the results of using the HGB vs. US GAAP matched data set for estimating equation (4) suggest that US GAAP data is more relevant in estimating returns than HGB data. In each sample book value of equity is more value relevant than net income. One exception appears for the application of the market value models to the US GAAP sample.
Third, we examine the IFRS vs. US GAAP data set containing 454 firm-year observations for each sample. Whereas the results of equation (1) are very similar, IFRS performs substantially better in equations (2) and (3). Moreover, according to IFRS (US GAAP) book value of equity seems to be more (less) value relevant than net income. In the combined model book value of equity is only significant on the 10 % level for the US GAAP sample but significant at the conventional levels for the IFRS data. The coefficient of the average intercept in equations (2) and (3) is insignificant for the IFRS data, but significant at least on the 10 % level for the US GAAP data. The estimations of equation (4) for the IFRS vs. US GAAP matched samples reveal approximately the same adjusted R 2 for the US GAAP data and for the IFRS data. The coefficients of net income are highly significant for both data sets. Thus, the results of the pooled samples are similar to these in the matched data sets. Table 8 shows the regression results from estimating equation (1) - (4) for the adopters samples. The IFRS vs. HGB data set consists of 163 firm-year observations for each accounting system. The results from estimating the market value models show that IFRS yields a higher adjusted R 2 for the market value models (equations (1) -(3) ). Again, the results indicate that book value of equity is more value relevant than net income in determining the market value of equity of a company. For the combined model (3) the coefficient of net income is even insignificant for the IFRS sample. Similar to the matched data sets, the coefficient of the average intercept is not statistically different from 0 in models (2) and (3) for the IFRS data, but significant (at least on the 10 % level) for the HGB data. Concerning the return model (4), IFRS reveals a higher adjusted R 2 and a coefficient which is more highly significant than HGB.
Adopters data set
< Table 8 > The adopters data sets US GAAP vs. HGB and IFRS vs. US GAAP contain 35 and 36 firm-year observations respectively. Concerning the market value models (1) -(3) , the adjusted R 2 is high for all accounting systems and no significant differences can be found. For equation (4) US GAAP data yields a higher adjusted R 2 than HGB or IFRS data. The hypothesis that IFRS is more value relevant than US GAAP for this model could be rejected on a significance level of 5 %. Overall, the results of using the adopters samples provide evidence that IFRS performs better than HGB in estimating the market value and the return of a company. Additionally, US GAAP seems to be more value relevant than HGB and IFRS for the return of a company. The results of a comparison between IFRS and US GAAP and between HGB and US GAAP using the market value models are inconclusive. However, except for the comparison of HGB and IFRS the results must be interpreted with caution due to the small sample sizes.
Overall results
First, we investigate whether net income or book value of equity is more value relevant for the three accounting systems. In line with our hypothesis stated above, the book value model (2) reveals a higher adjusted R 2 and less significant average intercepts and therefore a higher value relevance than the earnings capitalization model (1) for IFRS and HGB data. Moreover, for these two accounting systems the coefficients of net income are less significant than the coefficients of book value of equity in the combined model (3). However, for the US GAAP data net income is more value relevant than book value of equity.
Second, the value relevance of the three accounting systems is evaluated for all four models. Concerning the earnings capitalization model (1) the results are inconclusive. The value relevance of HGB data is higher than that of IFRS in the pooled samples and in the matched samples but not in the adopters samples. Compared to US GAAP, HGB also performs better in the pooled and in the matched samples, the result of the adopters samples are very similar and due to the small sample size not very reliable. The results of estimating equation (2) for HGB and IFRS data are similar for the pooled and the matched samples, but in the adopters samples IFRS performs substantially better than HGB. The US GAAP book values are substantially less value relevant than those of HGB and of IFRS in model (2) . A comparison of the value relevance of the different accounting systems using the combined model (3) shows similar results as the analysis of model (2) . IFRS and HGB perform similar and better than US GAAP data in the pooled and matched samples, in the adopters samples IFRS is more value relevant than HGB. Using the return model (4) the regression results reveal a higher value relevance of IFRS and US GAAP than HGB in all samples. For the comparison of US GAAP and IFRS data the matched samples are most relevant as they control for industry and size effects and have a sufficient sample size. However, in these samples the value relevance of IFRS and US GAAP is not significantly different.
To summarize, the regression results of models (1) and (4) are inconclusive, but the results of models (2) and (3) suggest that IFRS is more value relevant than HGB and US GAAP. A comparison of HGB and US GAAP shows mixed results. HGB performs better in models (1) -(3) but substantially worse in the return model.
Sensitivity analyses
Observations form companies listed at the "Neuer Markt"
To examine the sensitivity of the reported results several tests were performed. [6] First, we separately examined the value relevance of firm-year observations from new economy companies which were listed at the -Neuer Markt‖. From 1997 until 2003 growth firms were trading in this segment of the German Stock Exchange. The value relevance of the accounting data of these companies may be different from these of other companies due to the following reasons. First, the companies in the -Neuer Markt‖ substantially differed in size, growth rates and risk in comparison to other listed companies. Therefore, the market value and returns of the -Neuer Markt‖ companies (especially during the stock market bubble in the years 1999 and 2000) were mainly based on future prospects and growth opportunities than on fundamental (accounting) data. Second, as a study of Glaum and Street (2003) suggests many firms did not comply with all requirements of the accounting systems. Therefore, low associations of accounting data with market data could be rather due to the (lack of) enforcement of the provisions than to the provisions themselves. Moreover, according to this study the compliance level was significantly lower for companies applying IFRS than for companies applying US GAAP which could bias the results of our study.
The results of a separate analysis of firm-year observations from companies listed at the -Neuer Markt‖ show that for these companies IFRS and US GAAP perform substantially worse in all models in estimating market values and returns than for other companies. For example for the combined market value model (equation (3)) the adjusted R 2 for 301 (232) IFRS (US GAAP) firm-year observations from the -Neuer Markt‖ companies is 0.2010 (0.2690) compared to 0.8430 (0.6531) for the other companies. However, examining the value relevance of the accounting systems only for firm-years from companies not listed at the -Neuer Markt‖ shows that our inferences and therefore our ranking of the accounting systems in terms of value relevance do not change.
Loss firm-year observations
As demonstrated in several studies, positive and negative values of net income are valued differently (Hayn, 1995; Burgstahler and Dichev, 1997) . These studies suggest that negative net income is considered to be transitory and therefore is less value relevant than positive net income. Thus, we added a dummy to our models control for loss firm-year observations. This dummy is 1 if the firm-year observation has a negative net income and 0 otherwise. Then we rerun our regressions with the dummy added in an interaction term with the variable net income. The interaction term is significant and negative in most of the models and samples. Exceptions are model (3) for all IFRS samples, model (4) for HGB in the US GAAP vs. HGB matched sample and models (2) and (4) for HGB in the IFRS vs. HGB adopters sample, where the interaction term is not significant. The overall result is in line with prior research suggesting differences in value relevance between profit and loss firm year observations.
Including the interaction term with a dummy for loss firm-year observations slightly increases the adjusted R 2 of all models for all accounting systems. Exception are models (1) and (3) of the IFRS samples and model (3) for HGB in the adopters samples where the adjusted R 2 remains unchanged or slightly declines. Concerning the comparison of the value relevance of the different accounting systems, the inclusion of the interaction term with a dummy for loss firm-year observations does not change the ranking of the accounting systems found above.
Changes during time
To control for changes of the capital market, of institutional conditions, and of the accounting standards, we conducted our tests also on a year-toyear basis. The value relevance of the IFRS accounting data shows a peak in the years 2000-2002 but has decreased since then (especially in the return model). Similar to the IFRS data the US GAAP data reveals its highest value relevance in the years 2002-2003 but decreased afterwards. One possible reason for these results might be that people might have got more critical about the advantages of international accounting systems. The accounting scandals in the US and in other countries may have weakened the trust in the reliability of financial statements following international accounting standards.
For the HGB data an increase in the value relevance of the accounting data (especially of the book value of equity) can be recognised for the market value models (equations (1) - (3)) since 2000. However, during the same period the value relevance dropped to nearly 0 in the return model.
Summary
This study investigates the research question what impact an adoption of IFRS or US GAAP has on the value relevance of German companies' financial statements. Using a sample of all listed firms in Germany in the period of 1998 to 2005 we analyse the value relevance of accounting data prepared under IFRS and US GAAP and compare it with the value relevance of accounting data prepared under the domestic accounting system (HGB). Thereby, we use three different valuation models, i.e. the earnings capitalization model, the book value model, and a combined valuation model. Concerning our research question, we document that for IFRS and HGB data the book value of equity is more value relevant than net income in determining the market value of a company's equity, for US GAAP the results are the other way around. In addition, our findings suggest that IFRS provides more value relevant accounting data than HGB and US GAAP in the book value and the combined market valuation model, whereas the results for the earnings capitalization model are inconclusive. In the return model IFRS and US GAAP perform similar, but better than HGB. Overall, we provide evidence that IFRS accounting produces more value relevant data than HGB and US GAAP. However, the differences in the value relevance of the accounting systems are lower than expected.
The sensitivity analyses showed that for firmyear observations from the -Neuer Markt‖ the accounting systems yield substantially lower value relevance. Excluding these observations from the samples does not change our inferences. Other tests show that the well known effect of a loss firm-year observation showing a lower value relevance than firm-year observations with positive net income can be observed in our data sets. However, the inclusion of an interaction term between net income and a dummy for loss firm-year observations does not change the overall result. Finally, in a year-to-year examination we found the highest value relevance for IFRS (US GAAP) accounting data in the years 2000-2002 (in the year 2002). Since then value relevance has decreased for both accounting systems. For HGB value relevance has increased for the market value models, but has decreased for the return model since 2000. We acknowledge the following limitations of our study. First, although we control for industry and size effects in our matched samples our analysis may be biased by the self selection of the companies applying a specific accounting system. Second, our study focuses only on German firms which mitigate the generalization of our results to other countries, especially to those with a different institutional setting. Third, most German investors are found to focus on the balance sheet and income statement. However, disclosure and other information sources might also have an influence on the value relevance of financial statements.
NOTES
The IFRS were initially called International Accounting Standards (IAS). In 2002 they changed name to International Financial Reporting Standards (IFRS)
. We use this new term throughout the paper.
2. Companies publicly traded both in the European Union and on a regulated third-country market and which are therefore applying another internationally accepted accounting system (especially US GAAP) in their consolidated accounts are allowed to defer the application of IFRS until 2007. This also holds for companies which only have publicly traded debt securities.
3. In 2005 an external enforcement system was established due to the Accounting Law Control Act (Bilanzkontrollgesetz, BilKoG ). 5. The result of the income statement is called -profit or loss for the period‖ according to IFRS. However, we use the more common term -net income‖.
6. For sake of brevity, the results of these tests are not reported in tables. Notes: For company i and year t MVit is the market value of equity three months after fiscal period end, Rit is the buy and hold return during the fiscal period (defined as the change in the market value of equity during this period plus any dividends paid during this period), NIit is the net income before extraordinary items and preferred dividends, NI_deflit is the net income before extraordinary items and preferred dividends divided by the market value of the company at the beginning of the fiscal period, BVEit is the book value of equity, and BVEit is the book value of equity divided by the market value of the company at the beginning of the fiscal period. The book value of equity and the net income are alternatively measured according to IFRS, US GAAP or HGB. Notes: For company i and year t MVit is the market value of equity three months after fiscal period end, Rit is the buy and hold return during the fiscal period (defined as the change in the market value of equity during this period plus any dividends paid during this period), NIit is the net income before extraordinary items and preferred dividends, NI_deflit is the net income before extraordinary items and preferred dividends divided by the market value of the company at the beginning of the fiscal period, BVEit is the book value of equity, and BVEit is the book value of equity divided by the market value of the company at the beginning of the fiscal period. The book value of equity and the net income are alternatively measured according to IFRS, US GAAP or HGB. Notes: For company i and year t MVit is the market value of equity three months after fiscal period end, Rit is the buy and hold return during the fiscal period (defined as the change in the market value of equity during this period plus any dividends paid during this period), NIit is the net income before extraordinary items and preferred dividends, NI_deflit is the net income before extraordinary items and preferred dividends divided by the market value of the company at the beginning of the fiscal period, BVEit is the book value of equity, and BVEit is the book value of equity divided by the market value of the company at the beginning of the fiscal period. The book value of equity and the net income are alternatively measured according to IFRS, US GAAP or HGB. For the variables, the first measure is the coefficient of the variable(s) and the second below is the t-statistics. For the adjusted R² -Value‖ means the appropriate value of the adjusted R² of the regression and -Test‖ reports the test statistics of a Z-test using bootstrapped standard errors for the hypotheses stated. * means the statistics is significant at the 10 % level, ** means the statistics is significant at the 5 % level, and *** means the statistics is significant at the 1 % level. For company i and year t MVit is the market value of equity three months after fiscal period end, Rit is the buy and hold return during the fiscal period (defined as the change in the market value of equity during this period plus any dividends paid during this period), NIit is the net income before extraordinary items and preferred dividends, NI_deflit is the net income before extraordinary items and preferred dividends divided by the market value of the company at the beginning of the fiscal period, and BVEit is the book value of equity. The book value of equity and the net income are alternatively measured according to IFRS, US GAAP or HGB. For the variables, the first measure is the coefficient of the variable(s) and the second below is the t-statistics. For the adjusted R² -Value‖ means the appropriate value of the adjusted R² of the regression and -Test‖ reports the test statistics of a Z-test using bootstrapped standard errors for the hypotheses stated. * means the statistics is significant at the 10 % level, ** means the means the statistics is significant at the 5 % level, and *** means the statistics is significant at the 1 % level. For company i and year t MVit is the market value of equity three months after fiscal period end, Rit is the buy and hold return during the fiscal period (defined as the change in the market value of equity during this period plus any dividends paid during this period), NIit is the net income before extraordinary items and preferred dividends, NI_deflit is the net income before extraordinary items and preferred dividends divided by the market value of the company at the beginning of the fiscal period, and BVEit is the book value of equity. The book value of equity and the net income are alternatively measured according to IFRS, US GAAP or HGB. The table shows the regression results from the stated equations with yearly fixed effects and White-corrected standard errors. For the variables, the first measure is the coefficient of the variable(s) and the second below is the t-statistics. For the adjusted R² -Value‖ means the appropriate value of the adjusted R² of the regression and -Test‖ reports the test statistics of a Z-test using bootstrapped standard errors for the hypotheses stated. * means the statistics is significant at the 10 % level, ** means the means the statistics is significant at the 5 % level, and *** means the statistics is significant at the 1 % level.
For company i and year t MVit is the market value of equity three months after fiscal period end, Rit is the buy and hold return during the fiscal period (defined as the change in the market value of equity during this period plus any dividends paid during this period), NIit is the net income before extraordinary items and preferred dividends, NI_deflit is the net income before extraordinary items and preferred dividends divided by the market value of the company at the beginning of the fiscal period, BVEit is the book value of equity, and BVEit is the book value of equity divided by the market value of the company at the beginning of the fiscal period. The book value of equity and the net income are alternatively measured according to IFRS, US GAAP or HGB.
